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A. INTRODUCTION 
This report covers, 1n detail, the activities of the North Central Regional 
Climate Center (NCRCC) during the January 1986 to March 1987 period, the last 15 
months of a 5-year demonstration project to assess the concept of a regional 
climate center, as part of the fabric of a National Climate Program. This 
report also presents the major accomplishments of the 5-year project, and a user 
assessment of the NCRCC. 
The North Central Regional Climate Center (NCRCC) 1s located at the Illi-
nois State Water Survey. It began operation 1n September 1981 with a grant from 
the National Climate Program Office (NCPO) and with additional support from the 
State of Illinois. The original goals of the NCRCC were (1) to develop an 
infrastructure to coordinate regional climate research, (2) to improve and coor-
dinate climate services, and (3) to improve and coordinate data management 
activities. The project was to be a 5-year demonstration of the value of a 
regional center. At the end of the period, and 1n fulfillment of the original 
plan, 1t 1s time to take stock of the value and effectiveness of the NCRCC 1n 
terms of the above initial goals. It 1s also appropriate to do so 1n light of 
the modified goals and objectives resulting from funding slzably less than that 
planned 1n the original 5-year demonstralon project plan (NC-94 Technical Com-
mittee, 1980) 
The concept of the NCRCC was conceived by the NC-94 Technical Committee as 
a means to improve coordination of climate efforts within the 12 state region, 
and to improve communication between federal agencies and State Climate Centers. 
To varying degrees, these alms have been accomplished. Initially, 1t was 
planned that the NCRCC would obtain sufficient financial support to contribute 
toward the annual operating costs of State Climate Centers (SCCs). It was 
2 
expected that additional funds made available through the NCRCC would permit 
SCCs to (1) add professional and support staff; (2) improve computing and data 
management facilities; and (3) ease the ever-increasing data and Information 
flow and data Storage prcblems. 
After the first two years of the NCRCC operation, 1t became clear that 
funding to fulfill this aim would not be realized. Only the NCRCC was funded, 
and at a level less than proposed 1n the project plan (NC-94 Technical Commit-
tee, 1980). Funds for NCRCC were only sufficient to support 1/3 of a director, 
90% of a Center secretary/programmer/data entry person, and a small amount for 
travel. The limited funding required that the objectives and goals of the NCRCC 
be redefined to still provide some benefits to the State Climate Centers. 
B. ADVISORY GROUPS JO THE NCRCC 
NCRCC received guidance and advice from several sources. The first formal 
channel obviously emanated from the National Climate Program Office. Drs. Alan 
Hecht and Howard H111 helped 1n the development of the Regional Climate Center 
concept, helped the NCRCC staff to formalize goals and objectives, and directed 
the review of annual proposals. 
The NC-94 Agriculture and Weather Committee provided the inpetus for plan-
ning a regional climate center. This committee, consisting of members from each 
of the 12 states of the North Central Region, plus many of the State Cllmatolo-
glsts from the same states, conceived the idea, and wrote the initial plan (NC-
94 Technical Committee, 1980). After the establishment of the NCRCC, the NC-94 
Committee appointed an oversight committee to review NCRCC progress and offer 
suggestions to future plans. Current oversight Committee members are: 
Prof. Donald Baker, Dept. of Agronomy, University of Minnesota-St. Paul 
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Prof. R. Bruce Curry, Ohio Agricultural Research & Development 
Center, Wooster 
Prof. Ralph N1eld, Dept. of Agronomy, University of Nebraska-Lincoln 
Previous members included: 
Prof. L. Dean Bark, Dept. of Physics, Kansas State University, Manhattan; 
Prof. Wayne Decker, Dept. of Atmospheric Science, 
Univ. of Missouri-Columbia; 
Prof. John Enz, Dept. of Soils, North Dakota State University, Fargo; 
Prof. William Lytle, Dept of Agricultural Engineering, South Dakota 
State University, Brookings; and 
Prof. James Newman, Dept. of Agronomy, Purdue University, West Lafayette IN 
In addition, the staff of NCRCC deemed 1t advisable to appoint an advisory 
committee composed of external professionals acquainted with climate data, and 
climate needs, from a broad spectrum of public and private climate interests. 
Members include: 
Mr. Raymond Fosse, Director, Federal Crop Insurance Corp., Washington DC; 
Dr. Kenneth Hadeen, Director, National Climatic Data Center, Asheville NC; 
Ms. Gail Martell, Ass't. Vice President, E. F. Hutton & Co., Milwaukee WI; 
Dr. Richard Felch, Program Manager, Environmental Program Office, 
Control Data, Minneapolis MN; and 
Mr. William Burrows, Manager, Product Systems Research, 
Deere & Co., Moline IL 
The committee met once each year to review accomplishments and to provide 
advice. 
Prof. Bernard Dethier directed the Northeast Regional Climate Center during 
the same years the NCRCC completed its demonstration project. We have gained 
much from the exchange of Information, and visits to each Center. We offered 
advice and assistance as our experience permitted. 
C. PAST ACCOMPLISHMENTS 
During the first 4 years of operation, several milestones were met. These 
are briefly outlined 1n the remainder of this section. For further detail, 
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please refer to the previous Annual Reports of this grant, submitted to the 
National Climate Program Office, and referenced at the end of this report. A 
list of all publications from the NCRCC will be found 1n the references of this 
report. 
1. Activities from September 1981 through 1982 (discussed fully in Vogel et 
al., 1982) 
a. The NCRCC Director visited all State Climate Centers within the region. 
The visits allowed the NCRCC to assess the current status of each State Climate 
Center at that time. It also promoted the NCRCC at each institution, and often 
led to meetings with University and state officials to help promote the SCC. 
b. NCRCC staff briefed personnel from 16 different federal agencies, 7 
regional groups, and 3 State Climate Centers outside the North Central Region. 
c. State Cllmatologlsts within the region were surveyed to determine 
research interests, to identify common areas of interest for regional research 
projects. 
d. NCRCC met with the oversight committee of NC-94. 
e. NCRCC submitted a proposal to National Weather Service to procure and 
install computers at each of the SCCs. Proposal was not supported. 
f. NCRCC wrote a proposal to obtain funds from NESOIS for minicomputers 
for each State Climate Center. Proposal was not supported. 
g. NCRCC staff met with NC-94 Committee and launched annual review ses-
sions. 
h. NCRCC personnel established a newsletter to foster better communica-
tions during the first 2 years of this project. 
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2. Activities from January through December 1983 (discussed fully Vogel et al., 
1984) 
a. NCRCC staff directed a review of the climate conditions during the 
unusual winter of 1981-82 1n the Upper Midwest, and the impact of the unusual 
character on heating needs and agriculture. State CUmatologists provided the 
data base used for the study, and gathered much of the impact Information. This 
study was published (Wendland et al., 1983). 
b. A review of the warm, dry summer of 1983 was similarly begun. Again, 
data were obtained from the State CUmatologlsts. 
c. NCRCC staff organized a study of the temporal change 1n hail over the 
Upper Midwest during recent years. The project was begun 1n response to a 
request from the Crop-Hail Insurance Actuarial Association and was done with 
assistance from the SCs in 6 states. 
d. A routine climate data exchange between the Midwest Agricultural 
Weather Service Center (MAWSC) and NCRCC was begun. Data from the MAWSC com-
puter were regularly retrieved by NCRCC for further distribution to SCCs and 
others. 
e. Work began on the preparation of a regional set or normals using the 
1951-1980 means from the National Climatic Data Center. It became apparent that 
the temperature normals were biased according to the time of observation. This 
led to a study by staff of the NCRCC to determine the magnitude of the time of 
observation bias based on data from 10 NWS first order stations 1n the Upper 
Midwest. The intent was to investigate the spatial variation of the bias. Five 
State CUmatologlsts provided data for this study. 
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f. NCRCC established an external advisory committee to review past accom-
plishments and future plans of the NCRCC. The committee (membership listed 
above) met once each year to review accomplishments and to provide advice for 
the future. A summary of the June 1986 meeting 1s found below. 
g. A research proposal to study changing synoptic patterns since 1901 over 
the North Central region was prepared. State Climatologlsts of the region were 
to provide the data, and aid 1n the analysis. This proposal was submitted to 
NSF for consideration. 
h. Negotiations began with the National Environmental Satellite Data 
Information Service to organize and direct the collation of weather/climate data 
sources within the region. These data would become the basis of the National 
Environmental Data Referral Service (NEDRES), a national clearinghouse holding 
Information as to the availability of weather/climate data within the region. 
Discussion centered on NCRCC directing the project, with the State CUmatolo-
gists 1n each of the 12 states (or some other representative) completing the 
survey, and receiving compensation for same. Although agreement was reached, 
funding was not currently available. 
i. The NCRCC cooperated with the Central Region Office of the National 
Weather Service to coordinate the selection of stations to be deslgnatedas dally 
reporting stations for the Remote Observation System Automation (ROSA) program. 
Each State Climate Center supplied a list of 8 to 12 stations that would be so 
designated. 
j. The NCRCC engaged 1n a dialogue with the NCDC and NEDRIS concerning the 
flow of climatic data within the United States from the time of observation to 
the time of publication. 
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3. Activities from January through December 1984 (discussed ful1y in Wendland 
et al., 1985c) 
a. Discussions with NEDRES re weather/climate data clearinghouse project 
continued, but non-availability of federal funding precluded further development 
of the project. 
b. The NWS Central Region Office, USDA, and the NOAA Administrator were 
briefed as to the objectives and operation of Regional Climate Centers 1n gen-
eral, and NCRCC 1n particular. 
c. NCRCC hosted the National Academy Panel on Climate Data. Objectives of 
the North Central Regional Climate Center were presented and reviewed. In addi-
tion, the Illinois real-time weather/climate data acquisition and dissemination 
system (CLASS) was demonstrated, and suggested as the basis of a regional sys-
tem. State Climatologists Fred Nurenberger from Michigan, and Douglas Clark 
from Wisconsin participated 1n the presentation, as did William Burrows, Deere & 
Co., and Gail Martell of E. F. Hutton, both of the NCRCC Advisory Committee. 
d. NCRCC was visited by Dr. Bradley Schneller of the Canadian Ministry of 
Agriculture, and Prof. Colin Banfield of Memorial University, St. Johns, 
Newfoundland, to review the Regional Climate Center concept and NCRCC 1n partic-
ular, for potential application 1n the development of regional climate centers 
in Canada. 
e. A study of the time of observation bias in the Upper Midwest was com-
pleted, published, and distributed by NCRCC (Head, 1984). This paper has been 
rewritten for publication 1n a refereed journal (Head, 1987). 
f. The National Climate Data Center was visited by a NCRCC staff member 
for 3 weeks as part of the NCDC-State/Reg1onal Climate Center exchange program 
to research early climate observations from the region, and further investigate 
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the time of observation bias. This led to collaboration on a paper which inves-
tigated the temperature bias for several score of stations over the United 
States (Karl et a!., 1986). 
g. NCRCC staff and State Climatologlsts from the region assisted the NWS 
Central Region Office was assisted 1n choosing additional sites where ROSA 
(Remote Observation System Automation) should be established. This coordination 
permitted the locations to augment existing state and federal networks. 
h. NCRCC staff served as a member of a committee of the North Central Com-
puter Institute, to develop objectives, needs and the basis for data exchange 
and the establishment of a real-time regional weather/climate data repository 
for those climatic data being collected 1n member states, and not stored 1n the 
National Climatic Data Center. 
i. A review of the warm, dry summer of 1983 1n the Upper Midwest, begun 
the year earlier, was completed and published (Wendland et al., 1984). State 
Climatologlsts provided the data and assisted 1n the analysis. 
j. NCRCC staff directed a session to discuss the impact of climate varia-
bility on agriculture at the 1984 annual meeting of the American Association for 
the Advancement of Science. 
4. Activities from January through December 1985 (discussed fully in Wendland 
et al., 1986a) 
a. NCRCC staff planned and conducted workshops 1n 12 cities of the Region. 
Twenty to 25 persons who worked 1n climate-sensitive businesses were invited to 
each workshop. More than 100 persons attended, and results of the discussions 
of how real-time climate data could help their operation were summarized to aid 
1n the establishment of regional real-time weather/climate data acquisition and 
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dissemination systems (Wendland & Vogel, 1986). 
b. The research proposal on synoptic climate change submitted to the 
National Science Foundation was rejected. 
c. A climatic atlas presenting mean monthly temperatures corrected for the 
time of observation bias, and mean monthly precipitation for the region based on 
1951-80 data was published and widely distributed (Wendland et al., 1985a). In 
addition to these data, maps of the region showing mean annual cooling-degree 
days and heating-degree days, and mean maximum and minimum temperatures for 
January, April, July and October (also corrected for the time of observation 
bias) are presented. 
d. A paper developing a rationale for the establishment of Regional Cli-
mate Centers was prepared, published, and disseminated (Wendland et al., 1985b). 
e. NCRCC staff worked with the American Association of State Climatolo-
gists, NC-94, and climatologlsts associated with the Long Term Ecological 
Research program 1n Illinois to provide guidelines for proper exposure of 
instruments, so that observations might be as comparable as possible. 
f. NCRCC staff, along with other regional representatives from NC-94 and 
the North Central Computer Institute met with the Agricultural Experiment Sta-
tion 0irectors to present a program outlining the need for a regional 
weather/climate data repository for those data not archived by NCDC. This dis-
cussion, and others, led to a thorough documentation of such a potential facil-
ity, and the preparation of a Request for Proposals to develop this facility, 
which was distributed to all NC-94 members and State Climatologlsts 1n the North 
Central Region. 
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g. Staff of the NCRCC visited with personnel of six of the State Climate 
Centers 1n the North Central Region. 
D. TASKS FOR 1986-87 CENTER ACTIVITIES 
The following tasks were outlined 1n the proposal for the final period of 
support. They are given here along with the activities pursued. 
1. Continue to seek funding for State Climate Centers. Two specific actions 
directly addressed this objective, i.e., (1) financial support for the State 
Climate Centers of the North Central Region from the National Environmental Data 
Referral Service (NEDRES), a division of the National Environmental Satellite 
Data and Information Service (NESDIS), and (2) support from the NCRCC to promote 
the maintenance of an active State Climatologist effort 1n Indiana. Relative to 
the first, we have secured support from the National Environmental Data Referral 
Service (NEDRES) for support to compile a listing of past and present meteoro-
logical and climatological data within the region. The clearinghouse data base 
is to include a complete listing of such data other than those data already 1n 
the National Climatic Data Center. NEDRES will then serve as a clearinghouse 
whereby individuals and agencies can inquire as to the availability of 
weather/climate data. NEDRES does not intend to acquire or hold the data, but 
rather to record the availability of such data. Persons who inquire of NEDRES 
for such Information will be referred to the data holders, and any transfer of 
data will be agreed upon by those 2 parties. 
NEDRES awarded a grant to NCRCC, to coordinate the collation of Information 
gathered by participating State Climatologists (SCs) of the region. Each of the 
ten participating SCs has received copies of suggested letters (with enclosures) 
to be sent to prospective weather/climate data holders 1n their state. As those 
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forms are returned to the SCs, the latter will enter the Information into an 
interactvie routine (provided them on disk by the NCRCC) which will be sent to 
the NCRCC for quality control and summarization. Each of the participating SCs 
will receive $2,000 to cover the cost of duplication, mailing, phone costs and 
professional time. The project 1s underway 1n all states of the region, and we 
expect that the finished summary will have been transmitted to NEDRES by mid 
1987. 
Purdue University and the State of Indiana will be losing the services of 
two professional climatolog1sts during 1987, Profs. Robert Dale and James New-
man. Both serve on the staff of the Agronomy Dept. at Purdue, and Dr. Newman 
also serves as the Indiana State Climatologlst. Both of these individuals will 
be retiring during 1987, and the future of the State CUmatologlst position 1s 
unknown at this time. In addition, the Agricultural Meteorology program at Pur-
due University 1s being phased out of existance with the retirement of these 2 
professors. The NCRCC has communicated the importance of a strong State CUma-
tologlst program to the lieutenant governor of Indiana, and has written to the 
President of Purdue University relative to the Agricultural Meteorology program. 
No Information relative to the future of the Indiana SC position 1s now known. 
However, 1t appears that the Agricultural Meteorology program will be discontin-
ued 1n a budget-cutting maneuver. This 1s particularly unfortunate 1n light of 
the small number of such programs 1n the United States. 
Prof. John N. Rayner, Ohio State CUmatologlst, has resigned. Prof. Jeff 
Rogers of the Dept. of Geography, Ohio State University, and Dr. Bruce Curry of 
the Ohio Agricultural Research Development Center will share the duties and 
responsibilities of the SC position for the coming year. 
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2. Develop a Cooperative Effort Between State Climate Centers for the Exchange 
of Climate Data. We continue to fulfill this objective on demand, and have been 
investigating the CLICOM system developed at the National Climatic Data Center 
(NCDC), Asheville. CLICOM 1s an IBM XT, Interactive system which develops cli-
mate data bases, allows for additions, modifications, and prepares a large 
number of analyses and summarizing routines. CLICOM could serve the SCs of the 
region by providing them with the software for data transfer by a common method, 
as well as giving them a system incorporated 1n the NCDC data handling system, 
and supported by that national climate agency. 
3. Promote a Regional Climate Data Acquisition and Information Dissemination 
System. This objective has has been promoted and sought since the formation of 
the NCRCC, primarily from experience with the Illinois State Water Survey's Cli-
mate Assistance Service (CLASS), a computer-based system which receives daily 
observations of temperature and precipitation from a dense network within Illi-
nois, and makes these data available on demand (Wendland & Changnon, 1985). The 
users of CLASS have shown strong support for the maintenance of such a system. 
The response was sufficiently positive that we investigated the demand for 
a regional real-time climate data and Information system by means of workshops 
held 1n 12 different cities of the Midwest during the last 15 months. At each 
workshop 20 to 25 persons were invited. The invitees were known to use current 
weather/climate data and Information, and they were invited to attend to discuss 
positive and negative characteristics of useful climate data dissemination sys-
tems. The results of the 12 workshops are presented 1n Wendland & Vogel (1986), 
and are briefly summarized as follows: 
a. A system as proposed should contain daily updated data 
from at least 1 site per 1,000 square miles. 
b. Daily updated temperature and precipitation data should be available 
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from all sites. 
c. Weather/climate Information should be calculated on a daily basis, 
and should include heating-, cooling-, and growing-degree days; potential 
evapotranspiration; and accumulated values for the last 7 days, the past 
month, the growing season etc., and differences from the normal. 
d. These data should be available as early as possible each morning 
preferably before 0700. 
e. The cost of operating the system should be borne by the users. The 
attendees at the workshops and the NCRCC Advisory Committee, 
expect that operational costs would be within the financial capabilities 
of the users, and that sufficient users would be attracted to maintain 
system operation. 
f. User fees should be scaled, i.e., different rates for different 
categories of users. The concensus indicated that commercial ventures 
who use the data to drive their models, or to distribute data from the 
regional system to their own users for a fee, be charged the greatest 
rate; and that commercial users with no further direct distribution be charged 
less, with lesser fees for private individuals, and no charge for govern-
mental agencies. 
Components of the results were presented at the Second International Conference 
on Interactive Information and Processing Systems for Meteorology, Oceanography, 
and Hydrology at the annual meeting of the American Meteorological Society, 
Miami, 14-17 January 1986 (Changnon et al., 1986; Wendland et al., 1986b). 
The usage pattern of the Illinois Climate Assistance Service (CLASS) has 
been assessed (Changnon et al., 1987). CLASS 1s a near real-time weather and 
climate data and Information system that has been 1n operation since January 
1983. More than 200 products are available to anyone with a terminal and modem, 
for the price of the phone call. Private sector users comprise the largest seg-
ment of total users, including agri-business, news media and private industry. 
State and federal agencies, farmers and county cooperative extension agents 
largely use the system during weather stress episodes. 
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4. Encourage the Regional Climate Center concept. During the last year we pub-
lished a treatise summarizing certain guidelines concerning why and how regional 
climate centers ought to be established (Wendland et al., 1985b). 
First, the regional center should serve as coordinator between federal 
agencies and the states. The region should be defined with some common 
interest, e.g., economic, agricultural, homogeneous climate region etc. The 
choice of which category to be used depends 1n part upon the membership, leader-
ship, and economics of the time. 
The regional climate center must provide specific services for the member 
state climate center, including products which fulfill specific needs at the 
local and state levels. A most likely product needed by, and useful to, State 
Climate Centers, as well as to the private sector within the region, 1s a real-
time climate data and Information system (of sufficient data density) which 1s 
updated daily and available at any time of the day by means of telephone, termi-
nal and modem. Experience operating the Illinois Climate Assistance Service 
(CLASS); and that from our contacts with the user community by means of the 12 
workshops held 1n the Midwest, strongly supports the concept of a regional 
real-time weather/climate data acquisition and dissemination system. The key 
point to such a system is the availability of data and information from a dense 
network of stations, with all data updated daily. 
NCRCC staff attended the initial meeting of Western Regional Climate Center 
(WRCC) 1n Reno NV on 3 September 1986. The State Climatologists of prospective 
member states (Washington, Oregon, California, Arizona, New Mexico, Nevada, Mon-
tana and Utah) of the western region had been invited to a one-day meeting to 
discuss the potential commitment of member states to the WRCC. NCRCC staff dis-
cussed their experiences with the operation of the NCRCC, i.e., how objectives 
had changed over the 5 years of operation, the basis for the formation of NCRCC, 
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and projects and activities of the 5 years of operation. 
NCRCC staff met several times 1n 1986 with representatives from the 
National Oceanographic and Atmospheric Administration (NOAA), the Climate 
Analysis Center (CAC), and the National Climatic Data Center (NCDC), to promote 
the regional climate center concept. Although strong verbal support has been 
offered, the tight financial constraints placed on these organizations has made 
additional financial support for Regional Centers impossible. 
NCRCC continued to present findings gained from experience of operating a 
Regional Climate Center at national meteorological meetings and conferences 
(Changnon et al., 1987), as well as to individuals within the climate community 
at the national, state and local level. 
NCRCC has encouraged the establishment of a regional real-time weather and 
climate data and Information system. Proposals for such a service were accepted 
by the North Central Computer Institute. To aid those who wished to submit a 
proposal, NCRCC summarized the Information learned at the regional workshops on 
real-time weather-climate data needs, and provided these summaries to all SCs 
and NC-94 representatives 1n the region prior to the deadline of proposal sub-
mission. A NC-94 committee determined that the proposal submitted by the 
University of Nebraska was best suited to the needs of the region. 
Many of the accomplishments of the NCRCC have come about because of sugges-
tions by members of the Advisory Committee. These people from the public and 
private sectors offered much data and Information from their experience. A sum-
mary of the most recent Advisory Committee meeting (June 1986) follows. 
First, the history of regional climate centers, including the embryonic 
stages within the NC-94 Technical Committee, leading to the establishment of the 
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North Central Regional Climate Center was reviewed. How the Center's objectives 
evolved and grew with time was reviewed. NCRCC staff had prepared a report con-
cerning a rationale for establishing regional climate centers, and suggested 
bases for the development of objectives (Wendland et al., 1985b), based on 5 
years of experience. 
Discussion at the meeting focused on the original objectives of the 
NCRCC,and how they were severely curtailed by limited federal funding, much 
less than that planned and necessary to support the participating State Climate 
Centers at a minimal level, as defined 1n the paper by the NC-94 Technical Com-
mittee (1980). NCRCC leaders believe that 1f regional climate centers are to 
exist permanently, including membership of all states, the direction of the RCCs 
should be at the federal level. Perhaps the direction should emanate from some 
agency of the federal government. Further, perhaps the RCCs should be located at 
federal regional offices, already established. At the very least, 1t was recom-
mended by the Committee that a national plan should be developed for reginal 
climate centers by NCPO. 
The committee recommended that future RCCs should be primarily service-
oriented, i.e., they should provide products to the region and to State Climate 
Centers (SCCs). Further, these products must be useful to the basic program of 
the states and the private sector. A recommended service for the Midwest 1s the 
operation of a regional real-time climate data acquisition and dissemination 
system. Such a real-time data and Information service should provide dally 
current data and information from a weather network more dense than any avail-
able from current sources. 
Discussion further concluded that member states and the private sector 
users should commit support to the regional concept, to ensure active 
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participation, and to ensure that the RCCs objectives are truly in the interest 
of the users. Each of the Advisory Committee members strongly urged the esta-
blishement of real-time regional weather/climate data and Information systems. 
5. Develop Computer Software to Collect and Transmit Near Real-Time Data, and 
Provide Computer Expertlse to Work with Individual State Climate Centers. Our 
recent study of the National Climatic Data Center's CLICOM system suggests that 
1t is a software routine which should be further evaluated for use within the 
North Central Region. The system was developed by NCDC, and operates on an IBM 
XT, requiring at least 20MB disk storage. 
A NCRCC staff member developed an interactive program for IBM PCs, to 
receive data and Information concerning weather/climate observations 1n the 
region. This 1s a part of the project that NCRCC is directing for NEDRES. The 
program was placed on floppy disks and distributed to the participating SCs 1n 
the region. Each entry of information is prompted by the program, and answers 
are stored on the same disk, to be sent to NCRCC when all information have been 
placed thereon. 
A paper reviewing the frequency, magnitude, and impacts of early winter 
storms of the Upper Midwest since 1901 was prepared (Wendland, 1987). Twenty-
two early winter storms were identified during the 85 years of record, wherein 
the day-to-day temperature dropped by at least 40F, accompanied by strong winds, 
and severe weather, i.e., thunderstorms ahead, and blizzard behind the cold 
front. 
The advent of the Remote Observation System Automation (ROSA) system 
whereby NWS Cooperative observers call their daily observations to centralized 
computers via telephone has prompted an interest in the quality of data received 
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via telephone as opposed to that received 1n hard copy and keyed by hand. Qual-
ity digital data, received daily, would be of greate interest to Regional Cli-
mate Centers as well as the National Climatic Data Center, since digital data 
would then be available 1n virtual real-time. Current climate records are esta-
blished by the NCDC by keying by hand the E-15 observations received from the 
Coop observers. 
In an attempt to answer this question of data quality, the NCRCC entered 
into a cooperative study with personnel from the National Climatic Data Center 
(NCDC). NCRCC staff, 1n cooperation with others at the Illinois State Water 
Survey (ISWS) had been operating the ISWS Climate Assistance Service (CLASS), a 
computer based system which has been receiving daily observations from NWS Coop 
observers in Illinois via touch-tone telephone since January 1984. Thirty-six 
observers in Illinois agreed to telephone their daily observations to the Water 
Survey at no cost. These data are archived upon arrival, and the host computer 
daily prepares over 200 products based upon these observations, and certain 
accumulated climate measurements. These products are available to anyone with a 
terminal and modem simply by dialing the ISWS computer. The quality of the 
1984-85 CLASS data base was compared to that of the NCDC climate data for the 
same days. 
Alan McNab of NCDC prepared a program to compare the two data sets, after 
which a paper was drafted (Wendland et al., 1987) describing the comparison. 
The findings of that study revealed that the ISWS CLASS data base was not com-
plete. i.e., when observers missed transmitting one day's data, they often 
neglected to do so the following day. Worse, 1f they were away from home for a 
week or two (although the observations were taken by a substitute and recorded 
on the E-15 form) those observations were seldom entered late into the CLASS 
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computer. Although this is a serious problem, 1f telephone entry became stan-
dard operation procedure for Cooperative observers, we believe the problem would 
largely disappear. 
For those days when both data sets (NCDC and ISWS) exhibited observations, 
96.8% of the NCDC observations were correct (when compared to the orignal E-15s) 
and 91.2% of the CLASS observations were correct using the same criterion. One 
must remember however, that the NCDC data base (which was compared against the 
CLASS data) had been quality controlled. "Outliers" (i.e., values beyond some 
arbitrary threshold value) are flagged and compared against nearest neighbor 
values or against a time series of the parameter in question for the given site. 
If they are judged to be incorrect compared to these measurements, the values 
are changed and the new values replace those of the original data base. The 
CLASS data are quality controlled only to the extent that after each value 1s 
keyed on the touch-tone telephone, the ISWS computer echoes the numbers and asks 
for verification of the observer. In addition, the computer requests that 
values be retransmitted when the following criterion 1s not met. 
minimum temperature < temperature at time < maximum temperature 
of observation 
About 5% more of the NCDC data base was correct compared to that from CLASS, and 
the former data base was more complete that the latter. However, we believe 
that 1f touch-tone telephone transmittal of observations became standard operat-
ing procedure, and 1f the CLASS data were quality controlled to the same extent 
as the NCDC data are currently, there would be little difference 1n quality 
between the two data sets. 
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6. Provide Guidelines for Collection of Real-Time Climatic Data Base. Although 
discussion continues on th1s-issue, some conclusions appear to be solidifying. 
First, the actual format of data (i.e., the order of the parameters) 1s of lit-
tle or no importance, since the data format can be received 1n one array and 
routinely changed to another before use. 
NCRCC is currently directing a state-operated project to collect names and 
addresses of those persons and agencies 1n the states who regularly make tem-
perature, precipitation and other environmental observations. This Information 
is being sought by the National Environmental Data Referral Service (NEDRES), as 
part of their effort to establish a national clearinghouse of weather, climate 
and other environmental data and information. All but one of the 12 states of 
the region are acquiring this Information, and that of the 12th state 1s being 
completed by the NCRCC. Participating State Climate Centers are financially 
compensated for their services from the NEDRES grant through the NCRCC. 
7. Provide for a General Format for Regional Publications. This task has been 
satisfied by establishing a format for the NCRCC publications to date, and 
developing a categorized mailing list for climate publications. Our mailing 
list continues to be available to our State Climate Centers. 
Twenty publications were, or are being written by NCRCC staff during the 5 
years. A complete list 1s provided in the References to this Final Report. 
Topics of major interest include: (1) a rationale for the development of the 
regional climate center concept; (2) detailed examination of the bias to maximum 
and minimum temperatures calculated from max/m1n thermometers read once each 
day; (3) a climatic atlas of the North Central region presenting mean and 
extreme temperature and precipitation data from 1951-80, corrected for the time 
of observation bias; (4) two reviews of climate during two anomalous seasons 1n 
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the North Central region; and (5) six papers describing the organization and 
operation of a real-time weather/climate data and information acquisition and 
dissemination system. 
8. Receive, Archive, and Disseminate Federal Data and Specialized State 
Climatic Data. The NCRCC has fostered the concept of a regional real-time cli-
mate data and information system, also known as a regional repository. The 
University of Nebraska has been chosen by a committee composed of representa-
tives from NC-94 and the North Central Computer Institute as the site of the 
regional weather/climate data repository for the North Central region. The 
development of the regional repository 1s dependent upon finding adequate sup-
port to procure the hardware and develop the software. Although several possi-
ble sources have been identified, none has, as yet, agreed to fund the project. 
Therefore, the time of beginning and the development schedule of the repository 
has not been determined.   
The emergence of the NCDC-sponsored CLICOM computer routine may become the 
mechanism to serve as the medium to best transmit climate data from one climate 
center to another. Only further study and testing will allow that determination. 
Since State Climate Centers already have some or all climate data 1n digital 
form, they also possess some degree of software to analyze or summarize the data 
for their operational needs. These programs were written to satisfy specific 
needs of each state, therefore no two programs are alike, although they have 
certain similarities. The results are often similar and needed by most or all 
State Climate Centers. CLICOM may be the device needed to bring uniformity to 
data transfer within the region. 
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9. Offer Assistance to Establish a Regional Climate Data Archive. As mentioned 
above, the NCRCC has fostered the development of a regional weather/climate data 
repository for the last 3 years. The merits of such a system were learned from 
the operation of the Illinois CLASS system and the workshops we managed. 
10. Explore offering limited Climatic Services to States with limited Services. 
as Requested. The NCRCC provides data, information, and individual service for 
member states as requested and as available. During the past year NCRCC pro-
vided the SCs with a list of early climate records for stations 1n the North 
Central region, maintained by NCDC for each of the states. We also aided 1n the 
transfer of data between Missouri and Illinois. 
There is continuing interest in the potential bias imposed OQ dally mean 
temperatures composed of once per day readings of the maximum and minimum ther-
mometers. A systematical positive bias results from readings made near the time 
of maximum temperature (relative to midnight readings), and a systematic nega-
tive bias 1s found in readings made near the time of minimum temperature. NCRCC 
participated in a large scale study of this bias (Karl et al., 1986). One of 
the products of this recent contribution was the development of a subroutine 
which determines the bias, given location, time of observation, and month of the 
year developed by NCDC staff. NCRCC rewrote the subroutine as a self-standing 
program, compiled 1t for IBM PC equipment, and provided the SCs and NC-94 
representatives a copy of the diskette. Diskettes were also furnished to others 
who expressed interest in the routine, including the Director of the Western 
Regional Climate Center for further distribution. 
NCRCC staff prepared maps of the 48 contiguous states showing mean monthly 
isotherms corrected for the time of observation bias. These were prepared for a 
commercial firm. 
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11. Coordinate, Prepare, and Promote Regional Efforts toward Development of a 
ma,jor Research Proposal. This task was not attained during the present demons-
tration project. A research proposal was written and submitted for funding 1n 
1984. This project would have studied the changes 1n airmass frequencies over 
the 12 state region. That proposal was not funded. We did not renew the search 
for funding during the recent 12 months since this was the end of the demonstra-
tion project, and the future of the NCRCC 1s uncertain. 
E. USER-EVALUATION OF JJE NCRCC 
The 1980 plan for the 5-year demonstration project (NC-94 Technical Commit-
tee, 1980) of a regional climate system called for a user assessment at the ter-
mination of the project. To fulfill this objective, an extensive questionnaire 
was developed and sent to about 200 people/agencies we believed had either been 
directly or indirectly involved with the North Central Regional Climate Center. 
Of the 200 mailed, 47 were returned to NCRCC (24% return). Table 1 shows the 
total number of useable responses to each question, and the number responding 
positively and negatively. The numbers 1n parentheses 1n Table 1 reflect posi-
tive and negative responses to questions which did not attempt to assess some 
specific function of NCRCC. Those responses 1n parentheses included questions 
which asked the respondent questions about the State Climate Center, or other 
function, not related to the NCRCC. 
A summary discussion of the responses to each question follows, with com-
mentary as necessary. 
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Table 1. Record of responses to the questionnaire distributed to help evaluate the effectiveness of the North Central Regional Climate Center 1n performing its tasks. Number 1n parentheses reflect responses to questions which did not inquire as to NCRCC's performance, therefore were not included 1n the final summaries. See copy of questionnaire 
in Appendix A. 
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1. Responses to Questions which Related to the Potential Improvement of Data 
Handling and Distribution 
The first 10 questions related to any improvement of data handling and dis-
tribution, either between State Climate Centers, or between the Centers and 
NCRCC, NCDC, or others. This service was offered to any State Climate Center 
who expressed a need. It was not, nor could 1t have been, instituted at the 
regional level. 
Of twenty who responded to Question 1, 25% had asked NCRCC for assistance 
1n improving data handling and distribution, whereas 33% claimed to have not 
known about the service. 
Only 2 of 20 respondees said that NCRCC had helped them disseminate digital 
data to other users, and only infrequently (Question 2). 
Seven of 22 respondents to Question 3 acknowledged that NCRCC had aided 
them in receiving digital data; and 4 of 20 (Question 4) said that NCRCC had 
helped identify sources of data and Information. Three of 19 responses to Ques-
tion 5 acknowledged that NCRCC had helped them obtain data from NCDC. 
Ten of 20 respondents to Question 6 said that NCRCC had demonstrated 
system(s) where NWS Coop data could be made available via terminal and modem. 
In fact, NCRCC had demonstrated the Illinois system, the Climate Assistance Ser-
vice (CLASS), at the annual meeting of the Association of American State Clima-
tologists 1n Chicago. 
Question 7 asked how respondents perceived NCRCC's efforts to promote a 
regional climate data repository. Thirteen rated the effort as positive, 1 
negative and 1 no comment. 
Question 8 asked if NCRCC's efforts to develop state access to real-time 
climate data were adequate. Thirteen of 15 respondents claimed that NCRCC's 
efforts were adequate, and 10 of 16 said they had accessed these real-time data 
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bases. Asked to comment 1f they had not accessed these data, 4 persons said 
they already had access through alternate means, 2 expressed no need of raw 
data, and 1 had no computer equipment. 
Fifteen of 18 perceived the scientific publications record of NCRCC as ade-
quate (Question 9). When asked for specific comments about the publications, 
the following were heard. Two thought the publications were adequate 1n light 
of the limited funding to the Regional Center, however a greater need was per-
ceived. The responses to the first section of questions dealing with the 
improvement of data handling and dissemination suggest that data and Information 
generated by a Regional Center 1s perceived to be helpful when 1t satisfies a 
specific need at the state level. Otherwise, the publication or information 1s 
viewed as contributing to the general field of knowledge and Information, but it 
does not satisfy a specific need. 
The final question of this section (Question 10) asked how NCRCC could have 
been more effective in helping the respondent with data problems. Thirteen per-
sons made suggestions. Two were satisfied 1n all respects with the NCRCC 
effort. One needed no help. One was not sure that NCRCC had the required capa-
bility to help the states in this endeavor. Another claimed that they were not 
aware of NCRCC's ability or desire to help 1n data dissemination and handling. 
Three claimed that the effort which was made, was sufficient 1n light of the 
funding limitations (either to NCRCC or to their state.agency). One thought 
that data dissemination problems would have been solved had NCRCC been given 
sufficient money to provide common hardware for all State Climate Centers. Two 
thought that any inadequacy was largely due to their own lack of interest 1n 
improving the data system. 
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2. Responses which Related to the Improvement of Regional Research Projects 
Question 11 (the first of this section) asked 1f the respondent had sug-
gested research topics of a regional nature to the NCRCC. Four of 19 responded 
1n the affirmative, having suggested (1) a study of soil temperature and eva-
poration pan analysis, (2) pest phenology, and (3) 2 individuals had suggested a 
project looking at the time of observation bias on mean temperatures. NCRCC did 
direct one regional project on this problem of mean temperatures biased by 
max/m1n thermometers read only once each 24 hours (Head, 1985, 1987), and parti-
cipated in another (Karl et al., 1986). 
Questions 12 and 13 asked if NCRCC had helped the respondent find litera-
ture sources, or helped them solve research problems. Three of 20 responded 1n 
the affirmative for the former, whereas 5 of 21 did so for the latter. When 
asked for examples of how NCRCC helped their research effort, 5 gave specific 
Information, including 2 who mentioned the time of observation bias paper by 
Head (1985) in which they had a strong interest; two who had asked for help 1n 
obtaining on-line climatic data or hourly precipitation data; and one who 
requested Information on applications of weather and climate impacts. 
Only 7 Of 20 respondents claimed that they had collaborated 1n research 
projects, directed by NCRCC (Question 14). In fact, all 12 State Climatologlsts 
of the region participated in two projects (Wendland et al., 1983; 1984), and 6 
State CUmatologlsts assisted 1n data acquisition for the time of observations 
bias study by Head (1985, 1987). 
The respondent's awareness of NCRCC's research efforts was examined by 
Question 15, which asked whether NCRCC personnel had written research proposals 
for outside funding. Two proposals were written, one to the National Science 
Foundation for a study on climate change during the last 100 years (not funded), 
and the second to the National Environmental Satellite Data and Information 
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Service (NESDIS) to collate weather/climate data from each of the 12 states of 
the region (funded). Of the 20 who responded to this question, 13 responded 
affirmatively, 5 in the negative, and 2 did not know. Five rated the effort as 
adequate, 1 rated it inadequate. 
Eleven of 15 responded that NCRCC was currently administering the NESDIS 
project, whereas 4 erroneously claimed they were not (Question 16). 
Fifteen of 16 claimed that the cooperative research projects undertaken 
during the tenure of the grant were adequate (Question 17). 
Question 18 asked 1f the attempt of the NCRCC to obtain outside funding for 
regional research was adequate. Twelve of 14 responded 1n the affirmative. A 
request for comments solicited the following: (1) 4 believed the effort was 
thwarted because of declining federal money; (2) 1 person was unaware of any 
effort; (3) 1 person believed that the research efforts were directed toward 
problems 1n which there was little interest at the funding agency; and (4) 1 
suggested that (he) believed that NC-94 "...faltered a bit 1n supporting this 
effort." 
3. Responses which Related to the Improvement of Services 
Questions 19 and 20 asked whether the respondent had ever requested help 
from NCRCC relative to his service effort, and if so did NCRCC respond. Three 
of 20 had asked for assistance, and 5 of 16 claimed the NCRCC had improved their 
state services due to NCRCC activities. Question 21 inquired as to the aware-
ness of the respondents to one charge to NCRCC, i.e., to provide Information and 
education concerning NCRCC to other agencies, including (1) climatologlsts at 
the federal level, (2) American Association of State CUmatologlsts, (3) the 
National Center for Atmospheric Research, (4) universities etc. Thirteen of 15 
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were aware of these actvltles which had occurred during the demonstration pro-
ject, 1 claimed such activities were not accomplished, and 1 was unsure. 
Early during its tenure, NCRCC had assumed a responsibility to inform the 
SCs about developments in climatology funding, organization, programs etc., par-
ticularly at the federal level. Question 22 focused on that responsibility. 
Eleven of 14 respondents said that such a service was provided to their state. 
Five claimed 1t was effective, whereas 5 did not. In addition to providing 
information of the Regional Center concept to other climate agencies, NCRCC 
clearly promoted the concept. 
Question 23 asked whether NCRCC's effort 1n promoting the Regional Climate 
Center concept was sufficiently strong. All ten who chose to respond to this 
question did so in the affirmative. Comments made to this question reflected 
the frustration of the SCs relative to the Regional Climate Center. The NCRCC 
was funded, albeit well below levels perceived to be sufficient, and the SCs 
received no financial input from NCRCC. Benefits from the NCRCC were 1n the 
form of NCRCC-directed regional research, or 1n products completed at the NCRCC 
for distribution to the states. Although the products were deemed useful, they 
did not fulfill job-related duties or requirements, and were therefore perceived 
as interesting, but additional to the normal course of State Climate Center 
events. 
When asked whether visits by NCRCC personnel to the various states were 
beneficial to the State Climate Centers (Question 24), 8 responded 1n the affir-
mative, and 7 1n the negative. It was hoped that these visits to people 1n 
state governments and university administrations would benefit the SCCs. The 
concept 1s strongly supported by the SCCs, and by NCRCC, but the results of such 
visits and briefings are difficult to quantitatively evaluate. 
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The final question (#25) of this section asked how NCRCC could have been 
more effective 1n helping the SCCs to improve their service component. Two 
respondents said better communications between NCRCC and SCCs would have been 
beneficial. Four persons thought that better assistance from the NCRCC could 
not be anticipated unless more funding was available to the NCRCC, so that allo-
cations could be made to the SCCs to improve their facilities for data and 
information acquisition and dissemination. One person simply stated that the 
Regional Climate Center concept has not worked. 
4. Responses which Related to the State Roles 1n this Demonstration Project 
Question 26 asked whether the recipient believed that his/her state pro-
vided the services and tasks required under the project to fulfill the 5-year 
objectives, in other words, did the states make a fair contribution to the pro-
ject. Nine of 12 believed that their states had adequately fulfilled their 
responsibility to the demonstration mode. 
Three respondents believed that their state much-benefltted from the pres-
ence of the NCRCC (Question 27), whereas 10 believed there was some benefit, and 
3 believed there was no benefit. There were 10 additional comments to this last 
question. Six claimed that they had little need for a Regional Climate Center, 
either (1) because they had insufficient state support to enter into any addi-
tional workload commitments, or (2) because they perceived their operation as 
self-supporting and of sufficient stature that outside help from NCRCC was not 
needed or desired. One claimed he/she didn't know much about NCRCC, another said 
that Regional Climate Centers help to focus needs, and another said they appre-
ciated NCRCC's willingness and capability to help whenever needed. 
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Question 28 asked whether the respondents perceive that the benefits of a 
Regional Climate Center were unequally distributed among the state members. Two 
claimed they perceived no unequal benefits. Two believed that the NCRCC offered 
no benefit to the states. One commented that Illinois benefitted because of the 
grant coming to the Regional Center, and little/no money was allocated to the 
participating states. Finally, 3 claimed that those State Climate Centers who 
were better equipped with computing facilities, or who were able to support a 
larger SCC effort benefitted more from the existence of the NCRCC. 
Question 29 specifically asked how each state assisted the actvities of the 
NCRCC. Four of 14 said they had helped 1n the process of getting funds for the 
regional center. None of the 12 states had providing any funding to the NCRCC, 
although at least 10 of the SCCs in the region had provided digital data to the 
NCRCC for research. Eight of 13 had provided climate-related Information and 
advice to the NCRCC. Eight of 13 had actively assisted 1n writing the 2 
research papers published 1n the Bulletin, of the American Meteorological 
Society (Wendland et al., 1983; 1984). Six of 13 had helped organize Inter-
state research projects, and 7 of 12 helped organize inter-state research or 
climate activities. 
Six of 15 respondents had requested assistance, including expertise, data 
or climate Information from the NCRCC, at least once during the demonstration 
project (Question 30). 
Question 31. asked whether the respondent perceived that the NCRCC had 
offered to assist the SCCs, and whether they did assist 1n strengthening the 
position of the SCC with their administration. Two did not know 1f any assis-
tance had been offered or completed. Five persons said the NCRCC had offered, 
and had visited their SCCs and their administration, but that no improvements 1n 
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funding were noted from this activity. 
5. Summary of the Commentary Responses to the NCRCC Evaluation Questionnaire 
To the question "Overall, how did the NCRCC react and perform, given the 
limited Regional Center funding, and with the extremely low amount of funds for 
the 12 states...?", 1 responded "best possible", 9 responded above average, 4 
average, 1 fairly good and 2 poor. 
The respondents were asked what future functions should a Regional Climate 
Center provide for them as individuals. One person wrote that the NCRCC should 
direct him to he right source for research, acting as a "research center." 
Another believed that regional projects, to which 2 or more SCCs participated, 
should be sought. Another thought that NCRCC should develop better methods of 
assessing abnormal weather conditions, and furnishing better Information to 
irrigators. 
When asked what NCRCC should provide for their states, 3 respondents sug-
gested that the NCRCC should develop a weather/climate data resource center from 
which others could acquire the data on a real-time basis. This capability would 
help in assessing seasonal trends. 
When asked what NCRCC should do 1n the future to help federal agencies, 2 
suggested the development of a regional real-time weather/climate data center, 
and 1 suggested that the Regional Center could provide an integrated perspective 
of the weather/climate 1n the North Central states, and demonstrate its impor-
tance to agriculture. 
When asked what should be done to help the private sector, 3 again men-
tioned the real-time weather/climate data acquisition and dissemination system. 
They believed that such a service would be of substantial value to 
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climatologists, agriculturalists, economists, and others. One thought RCCs 
should develop applied research products, and another believed that RCCs should 
continue to seek funding to bring State Climate Centers up to some nominal 
level. 
The questionnaire ended with a request for any additional comments the 
respondent wished to make. We report them as received. There were a total of 14 
such comments. 
One respondent suggested that the NCRCC should maintain strong, ties to the 
NC-94 Agriculture-Weather Committee. However, at its October 3986 meeting, the 
NC-94 Committee voted to disassociate itself formally from the NCRCC, saying 
that the demonstration phase of the project was now complete, and the Regional 
Climate Center 1s 1n existence and functioning satisfactorily. 
Two respondents commented similarly 1n that a Regional Climate Center con-
cept can only function if the State Climatologist program 1s strong and active 
in all states. They urged that the SC program be fortified, so that all states 
may participate with the regional service and research projects. 
One person made a strong plea for a regional real-time weather/climate data 
and Information system. He wrote: "CLASS 1s the primary service I use. This 1s 
excellent. If this service could be expanded for the entire Midwest, 1t would 
be an almost unbelievable source of data for us." One person suggested a cam-
paign to advertise the potential services that NCRCC can provide. 
One person was disappointed with the publications record of the NCRCC. He 
suggested that the publications "...should be more than Just professional type 
publications." 
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One person believed that the North Central region 1s too large for one 
Regional Climate Center. He wrote that the western-most states 1n the region 
"...are so much more dependent on weather factors 1n agricultual production that 
they need to act as a separate group with emphasis on drought monitoring and 
irrigation efficiency." Another person suggested there was no future for the 
NCRCC. He continued: "My view is that the concept does not work. I suggest 
that the only way to accomplish the objectives 1s to assign the responsibilities 
to an operational agency (NWS, NESDIS, etc.). If this 1s not possible, each 
state should struggle along by themselves." 
In summary, and based on news of most respondents to the questionnaire, the 
initial objectives of the NCRCC effort were largely met. Specific comments, 
reviewed above, are important since they reflect perceptions and beliefs of 
about one-third of the respondents. They do not represent a consensus, but they 
do point up certain situations (both positive and negative) which must be 
addressed 1f the service and research components of a Regional Climate Center 
are to satisfy the needs of the State Climte Centers. These numbers were not 
incorporated into the totals at the bottom of Table 1. 
F. SUMMARY AND CONCLUSIONS 
The major findings of the 5-year demonstration mode of the North Central 
Regional Climate Center are presented here. The primary initial objectives not 
met were those requiring substantial financial support, considerably more than 
that made available to the NCRCC. It is important to remember that of the 
$70,000 allocated annually to the NCRCC by NCPO, 43% of the base request 
represented overhead to the grant, and another 50% of the base request was 
required for salaries and fringe benefits. This level of funding was far less 
than deserved and planned 1n 1980 to maintain a Regional Center facility, and 
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provided no funding for participating states. 
1. The Cencept of Regional Climate Centers. The consensus of responses to the 
questionnaire support the concept of Regional Climate Centers, but the degree of 
support varies. In general, the larger, more active State Climate Center pro-
grams perceived less benefit from the RCCs (as operated 1n 1981-86) than the 
smaller, lesser funded state operations. On the other hand, all SCCs prefer 
that the RCC coordinate and direct research and service projects which will 
directly benefit them, i.e., not to simply supply additional data and Informa-
tion, but to supply that which specifically reduces the workload at the SCCs. 
With the various economic and agricultural activities of the participating 
states, it is unlikely that this activity can ever be fully realized. The pro-
ducts of the RCC must be focused on the needs and interests of the participating 
SCCs. Therefore, one would expect that RCC products would benefit the state 
operations in as direct a way as possible. 
2. Advisory Committee. It 1s clear that the contributions from an external 
advisory committee were extremely valuable. Not only did they review perfor-
mance, and make suggestions to improve future plans, but they helped evaluate 
the operation 1n terms of their own experience and needs. It 1s important that 
the committee consist of professionals from the climate community, and that they 
be aware of current and future climate needs 1n industryand the public sector. 
3. Visits to State Climate Centers and Federal Climate Agencies. Participating 
State Climate Centers, and federal climate agencies can function best with a RCC 
when the capabilities of each are well known to the other. This emphasizes the 
importance of strong communication between the various players. Such communica-
tion will largely be accomplished by phone and letter, but personal visits or 
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reglnal workshops are important, as least once every other year or so. 
4. Surveys of State Climate Center Service and Research Needs and Interests. 
Formal and informal surveys of the State Climate Centers should be made on a 
rather routine basis to determine projects of common interest. As discussed 1n 
#1 above, projects will not be perceived with equal importance by all states, 
but common needs of groups of states will benefit from coordinated projects of 
the RCC. 
5. Coordinate Cooperative Research and Service Programs. The RCC can best 
coordinate research projects to which all, most, or some of the State Climate 
Centers are participating. Although the direction of research and service pro-
jects may also emanate from the RCC, coordination of projects by the RCC 1s its 
positive contribution. 
6. Promote the Appreciation of State Climate Centers. Using examples from 
other states, the RCC can promote a stronger State Climate Center to funding 
sources. This 1s a continuing process since state or federal funding 1s not 
always available with which to enhance the SCC program. In many instances, 
state agencies and universities must be made aware of the potential benefits 
from a strong State Climate Center, by use of examples from other states, par-
ticularly those that have experienced growth during the recent years. 
7. Promote Reglnal Climate Center Activities. Particularly during the first 
years of operation, it is important to inform other climatologlsts at the local, 
state and federal level concerning the capabilities of a Regional Climate 
Center. Climate agencies must be aware of the potential of a RCC (1) for 
disseminating data and Information between agencies, and (2) 1n directing or 
coordinating regional projects. 
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8. Assist the National Climatic Data Center in its Communication with the 
States. Regional Climate Centers can assist NCDC to keep abreast of changes in 
SCC, and keep the latter aware of changes at NCDC. Since the federally-funded 
State Climatologist program was terminated in 1973, communication between 
federal climate agencies and the SCs has been limited. This has occurred 
because, in many instances, the SCs hold a full-time position without "release 
time" to serve as State Climatologist. This means that any contribution they 
make to their SC appointment detracts from their full-time appointment. 
Secondly, 1n the absence of any financial responsibility between State Climatol-
ogists and NCDC, the Climate Analysis Center or other federal climate agency, 
the SCs are responsible to a state agency. RCCs can serve as a valuable commun-
ications link between the federal and state levels. 
9. Need for a Real-Time Weather/Climate Data System. 
The need for current weather and climate data and Information 1s appreci-
ated by State Climatologlsts. They are frequently called upon to assess the 
fragile nature of the water or temperature environment for the recent month, or 
recent few days up to the present. Using only the publications provided by the 
National Weather Service, State Climatologists have no data for the most recent 
3 to 4 months, therefore timely assessments by the SCs are not possible. With 
the evolution of the Illinois State Water Survey's "Climate Assistance Service" 
(CLASS), or the University of Nebraska's AGNET systems, the SCs and other clima-
tologists 1n the public and private sectors, have seen the benefits of real time 
data. The operation of the Nebraska and Illinois systems, and others, clearly 
show strong support to real time data available on demand. 
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APPENDIX A-NCRCC EVALUATION QUESTIONNAIRE 
QUESTIONNAIRE FOR THE EVALUATION OF THE PERFORMANCE OF THE 
NORTH CENTRAL REGIONAL CLIMATE CENTER, 1982-1986 
This questionnaire is aimed at providing information to help you and 
NCRCC fulfill a major objective of the S-year demonstration program; that is, 
to evaluate the value of the regional and state efforts during the 5-year 
funded/operational period. Thus, this effort will greatly help everyone to 
fulfill the project. 
Furthermore, the results should be helpful in assessing future needs for 
regional and state centers, and what their functions should be. It should 
also be helpful to the states, with their varying levels of support, to decide 
what might be done to gain more support so as to make them more effective. 
In the following questions, we have attempted to itemize the various 
functions and activities that NCRCC performed during the 5-year demonstration 
project. By answering the questions, we will be able to ascertain the 
collective views of whether these functions were performed for you and your 
state, and the perceived quality of the efforts. 
QUESTIONS WHICH RELATE TO THE IMPROVEMENT OF DATA HANDLING AND DISTRIBUTION; 
1. Have you ever asked the NCRCC for help in improving data handling and 
distribution? Yes No If no, (a) did you know that NCRCC 
could help in this endeavor? Yes No (b) Did you need 
assistance in this area? Yes No 
2. Has the North Central Regional Climate Center (NCRCC) helped you to 
disseminate digital data to other users: Yes No 
If yes, frequent , infrequent 
If yes, was advice helpful , not helpful 
3. Has NCRCC aided you in receiving digital data from another source? 
Yes No 
4. Has NCRCC helped you to find sources of data and information which you 
desired? Yes No 
5. Has NCRCC aided you in obtaining data (either tape or hard copy) from the 
National Climatic Data Center? Yes No 
6. Has NCRCC demonstrated system(s) whereby NWS Cooperative observations could 
be collected and made available via terminal and modem on a real-time 
basis? Yes No 
7. NCRCC helped organize university and state efforts to collect data and 
establish a repository in the region (several proposals were prepared in 
1985). Was this effort good bad 
Was it adequate? Yes No 
8. Were the efforts of NCRCC to develop state access to real-time climate data 
(such as ROSA) adequate? Yes No 
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Have you or others in your state accessed these data? Yes 
No 
If no, why not? 
9. The Regional Center sought to work with State Climatologists to develop 
publications of interest in the region, both in printed scientific papers 
and reports. Ten of these were prepared during the 4-year project 
including two papers in the Bulletin of the AMS, report on the regional 
monthly normals, etc. Was this effort adequate? Yes No 
Reason for your answer: 
10. How could NCRCC have been more effective in helping you with data 
problems? 
QUESTIONS WHICH RELATE TO THE IMPROVEMENT OF REGIONAL RESEARCH PROJECTS; 
11. Have you ever suggested research projects to the NCRCC? Yes No 
If yes, what were the topics? 
12. Has NCRCC helped you to find sources in the literature? Yes 
No 
13. Have NCRCC personnel helped you solve problems in your research? 
Yes No If yes, give an example (s) 
14. Have NCRCC personnel directed research projects, in which you collaborated 
and which were published in the referred literature? Yes No 
15. Have NCRCC personnel written research proposals for outside funding, 
which, if funded, would have provided support to your State Climate 
Center for the accomplishment of given tasks? Yes No 
Was this effort adequate? Yes No 
16. Has NCRCC coordinated a grant with NESDIS whereby each State Climate 
Center may provide a list of climate data sources in their state, and for 
which NESDIS will pay each State Climate Center for its services. Has 
this effort been adequate? Yes No 
17. Several times the NCRCC attempted to develop in-region research (such as 
the research on the unusual winter of 1982-83 and the unusual summer of 
1983, and two research proposals to NSF were written). Was this effort 
adequate? Yes No 
18. The Regional Center wrote several proposals to federal agencies to seek 
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funds for varying regional activities. These included proposals to the 
USDA to provide funding to the 12 states to bring them all to the minimal 
level, during both the first and second years of the center (requested 
$400,000 each year). Two proposals were prepared for NESDIS, each for 
approximately $200,000, to obtain computer facilities in each of the 12 
states. These were not funded. The Center prepared two research 
proposals for NSF and these were not funded. Another proposal was 
prepared to NESDIS to obtain funds for the in-state climate data 
assessment effort as a part of the NEDRES program. This was funded at a 
minimum level. Do you consider that the Regional Center made a 
reasonable effort to secure funds for varying state activities? 
Yes No ? Please explain your answer. 
QUESTIONS WHICH RELATE TO THE IMPROVEMENT OF SERVICES 
19. Have you ever asked the NCRCC to help improve your services? Yes 
No If yes, what did you request, and how did the NCRCC respond 
20. Has NCRCC helped you to improve your services to your state constituents? 
Yes No 
21. NCRCC was to provide information and education about the North Central 
Regional Climate Program to various potential user groups (various 
federal agencies, AASC, private sector, NCAR, universities etc). Was 
this done? Yes No 
If yes, frequent or non-frequent . 
If provided, was the information beneficial , average , 
useless . 
22. NCRCC attempted to provide a variety of general information on climate 
issues (staff changes, data availability, computers-software 
availability, etc.). 
Was such information provided to your state? Yes No . 
Was it effective non effective ? 
23. NCRCC made continuing efforts to interest federal agencies and Congress in 
the regional center concept, and particularly in added funding to states 
and the center. Many briefings were given to various federal agencies, 
and to congressional staff. Was this effort adequate? Yes 
No . Please explain your answer. 
24. The Regional Center staff visited each state center at least once during 
the S-year project, and assist the State Climatologists by means of 
discussions with state and university officials in order to enhance local 
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and state interest and support. 
Was this effort helpful? Yes No 
Should it have occurred more often? 
25. How could NCRCC have been more effective in helping you improve your 
service component? 
QUESTIONS WHICH RELATE TO THE STATE BOLES IN THIS DEMONSTRATION PROJECT 
26. In your judgement, did your state and/or you provide the services and 
tasks required under the project to fulfill the 5-year objectives? 
Yes No 
27. Did your state benefit from the presence of the regional center? 
None , Little , Much . 
Please describe briefly reasons for your answer. 
28. Do you perceive that certain states in the region benefited more than 
others during the demonstration project? If so, why were certain states 
benefited? Please explain. 
29. How did your state assist the activities of the regional center (please 
answer each item below). 
A. In the process of seeking funds: Yes No . 
B. By providing funds to the NCRCC: Yes No . 
C. By providing climate data to the regional center: Yes 
No . 
D. By providing climate-related information and advice to the regional 
center: Yes No . 
E. Helping to write papers and reports: Yes No . 
F. Help organize interstate research projects: Yes No . 
G. Help organize interstate research or climate activities: Yes 
No . 
30. Did you or others in your state request assistance, including expertise, 
data, or climate information from the regional climate center? 
Yes No How frequently? 
If so, how did you coordinate this effort with NCRCC? . 
31. Did the Regional center offer to assist you, and did they assist you in 
strengthening the position of the State Climate Center with your 
administration? Explain please 
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Overall, how did the NCRCC react and perform, given the limited Regional 
Center funding (which was only 80% of that which the NC-94 planning document 
had requested), and with the extremely low amount of funds for the 12 states? 
Would you rate the Center's 5-year efforts and achievements? Best 
possible , Above average , Average , Below average , 
Poor . 
If you have additional comments relative to your rating, above, please enter: 
FUTUBK PLANS 
Given the above assessment and experience with the "limited 5-year funded 
demonstration project, and in light of how NCRCC reacted and had to function 
(due to whatever constraints and causes for these), what future functions 
should a Regional Climate Center provide: 
1) to help you: 
2) to help your state: 
3) to help federal agencies: 
4) to help the private sector: 
Do you have other comments? 
Many thanks for your time and your contribution. 
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